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METHOD FOR CONTROLLING MULTI-MODE MULTI-BAND MOBR^E 
COMMUNICATION TERMINAL FOR HAND-OVER BETWEEN ASYNCHRONOUS 
COMMUNICATION NETWORK AND SYNCHRONOUS COMMUNICATION NETWORK 
AND MOBILE COMMUNICATION SYSTEM THEREFOR 

5 

Technical Field 

The present invention relates, in general, to a method of controlling a mobile 
communication temiinal and, more paiticularly, to a method of controlling a mobile communication 
10 tenninal and mobile communication system therefor, which drives a modem of a multi-mode multi- 
band mobile communication tenninal using a signal having the same Irequency as an asynchronous 
signal when handover between asynchronous and synchronous networks is performed. 

Background Art 

15 

With the development of mobile communication teclmology and die progi^ess of 

communication networks, various types of mobile communication systems have been developed. 

Further, International Mobile Telecommunications (IM^O-2000 systems have been developed to 

solve a global roaming problem between mobile communication systems caused by the development 

20 of various types of mobile communication systems. IMT-2000 systems are classified into a Code 

Division Multiple Access (CDMA) 2000-based synchronous mode system and a Wideband CDMA 

(WCDMA>-based asynchronous mode system. 

Further, a mobile communication terminal (multi-mode multi-band terminal) capable of 

being used in both synchronous and asynchronous mode systems has been developed so as to support 

2 5 global roaming between mobile communication systems. By using such a mobile communication 
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terminal, difl'ercnt types of services can be used in an asynchronous mode system area and a 
synchronous mode system area. 

CuiTently, an asynchronous mobile communication system is being constructed in areas 
having a great number of service requests, so that a synchronous mode mobile communication 
5 system has been developed into a form in which a service area thereof includes service areas of an 
asynchronous mode system. During this process, when a user moves between an asynchronous 
mobile communication system and a synchronous mobile communication system, handover between 
the systems is required to provide continuous service. 

For handover from the asynchronous mobile commiinication system to the synchronous 
1 0 mobile communication system, it is important to effectively detect a signal of the synchronous mobile 
communication system during the use of service provided by tlie asynchronous mobile 
communication system. For this operation, in order to perform handover, a multi-mode multi-band 
mobile communication terminal must drive a modem to interface with the synchronous mobile 
communication system while using the service provided by tlie asynchronous mobile communication 
1 5 system and must search for a cell in which to perform handover. 

However, since the asynchronous and synchronous mobile communication systems use 
different communication methods, it is very difficult to implement handover between systems, and 
there is a limitation in increasing tiie probability of successfiil handover using only handover methods 
. that liave been proposed. Further, since a multi-mode multi-band mobile communication terminal 
20 . is provided with two modems, it is greatly important to determine time points at which die two 
modems are to be driven or turned off. 

In detail, a multi-mode multi-band mobile communication terminal requires handover 
during the use of service provided by an asynchronous mobile communication system, requires a 
time of about 10 seconds to drive a synchronous modem unit used to communicate with a 
25 synchronous mobile communication system, and must drive the synchronous modem unit before 
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communication with the asynchronous mobile communication system is interrupted. There are 
disadvantages in that, if the synchronous modem unit is not driven before the multi-mode multi-band 
mobile communication terminal completely leaves an asynchronous mobile communication system 
area, liandover is not successfully performed and a call is interrupted, while if the synchronous 
modem unit is driven unnecessarily early, two modems are simultaneously turned on, so that power 
consumption is increased. In this way, since the time point at which the synchronous modem unit is 
to be driven cannot be exactly known, problems, such as communication intermption occurring at tlie 
time of handover and increased power consumption, occur. 

As described above, research into a method of controlling a multi-mode multi-band mobile 
communication terminal when performing handover is currently insufficient, so that there are 
disadvantages in that it is difficult to provide continuous service and the time required for the 
handover is greatly increased at tlie time of handover from an asynchronous mobile communication 
system to a synchronous mobile communication system. 

Disclosure of the Invention 

Accordingly, the present invention his been made keeping in mind the above problems, and 
an object of the present invention is to provide a niQthod of controlling a multi-mode multi-band mobile 
communication tenninal and mobile communication system therefor, which drives a synchronous 
modem of the multi-mode multi-band mobile communication terminal using a signal having the same 
frequency as a signal used in an asynchronous mobile communication system, when handover between 
the asynchronous mobile communication and the synchronous mobile communication system occurs, 
thus preventing conununication interruption from occurring at the time of handover and consequently 
providing continuous service. 
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Brief Description of the Drawings 

FIG. 1 is a view showing ihe conliguration of a mobile communication network to which 
the present invention is applied; 
5 FIG. 2 is a view showing the construction of a mobile communication terminal applied to 

the present invention; 

FIG. 3 is a view showing a method of controlling a mobile communication tenninal using a 
dummy pilot signal in a mobile communication network in which asynchronous and synchronous 
networks coexist; 

1 0 FIG. 4 is a graph showing variation in the intensity of a dummy pilot signal according to the 

movement of a mobile communication terminal; 

FIG. 5 is a flowchart of a method of controlling a mobile communication temiinal according 
to a firet embodiment of the present invention; 

FIG. 6 is a flowchart of a method of controlling a mobile communication tenninal according 
15 to a second embodiment of the present invention; 

FIG. 7 is a view showing a method of controlling a mobile communication terminal using a 
handover cell in a mobile communication network in which asynchronous and synchronous networks 
coexist; 

FIG. 8 is a flowchart of a method of controlling a mobile cohimunication terminal according 
20 to a third embodiment of tlie present invention; and 

FIG. 9 is a flowchart of a method of controlling a mobile communication tenninal according 
to a fourth embodiment of tiie present invention. 

Best Mode for Carrying Out the Invention 

25 

4 
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In order to accomplish tlie above object, the present invention provides a method of 
controlling a multi-mode miilti-band mobile communication temmal for handover, the multi-mode 
multi-band mobile communication temiinal being provided with an asynchronous modem unit and a 
synchronous modem unit and being capable of receiving signals from a synchronous mobile 
5 communication system during use of service provided by an asynchronous mobile communication 
system in a mobile communication network in which the asynchronous and synchronous mobile 
communication systems coexist, the method comprising the fiist step of, as the mobile communication 
temiinal using tlie service provided by the asynchronous mobile communication system moves into a 
synchronous area, the asynchronous modem unit of the mobile communication terminal receiving a 

10 "dummy pilot signal from !he synchronous mobile communication system, driving the synchronous 
modem unit of the mobile communication temninal, searching for a cell in which to perfomi handover, 
notifying the asynchronous mobile communication system of results of a search for a cell in which to 
perfomi handover, and transmitting a channel assignment message to tiie synchronous modem unit 
when a handover command has been received from tiie asynchronous mobile communication system; 

15 the second step of switching a vocoder and tuming off tiie asynchronous modem unit; and the third step 
of the synchronous modem unit achieving synchronization witii the synchronous mobile 
communication system. 

Further, the present invention provides a method of controlling a multi-mode multi-band 
mobile communication temninal for handover, the multi-mode multi-band mobile communication 

20 temiinal being provided with an asynchronous modem unit and a synchronous modem unit and being 
capable of receiving signals from a synchronous mobile communication system during use of service 
provided by an asynchronous mobile communication system in a mobile communication network, in 
which tiie asynchronous and synchronous mobile communication systems coexist and a handover cell 
having a preset size is placed at a boundary region between asynchronous and synchronous mobile 

25 communication system areas, the method comprising tiie first step of, as the mobile communication 
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terminal using the service provided by the asjTichronous mobile communication system moves into the 
synchronous area through the handover cell area, the asynchronous modem unit of the mobile 
communication terminal obtaining system information transmitted from a handover base station in the 
handover cell area, driving the synchronous modem unit of the mobile communication terminal, and 
requesting the asynchronous mobile communication system to perfomi handover, the second step of 
the mobile communication tenninal driving the synchronous modem unit and changing to an idle state; 
the third step of tlie asynchronous modem unit of the mobile communication terminal ti-ansmitting a 
channel assignment message to tlie synchronous modem unit when a liandover command has been 
received from the asynchronous mobile communication system; the fourth step of the mobile 
communication tenninal turning off the asynchronous modem unit and switching a vocoder, and the 
fifth step of the synchronous modem unit achieving synchronization with the synchronous mobile 
communication system. 

In addition, the present invention provides a mobile communication system, comprising a 
synchronous mobile communication network; an asynchronous mobile communication network 
overlapping with the synchronous mobile communication network; and a handover cell placed at a 
boundary between a synchronous mobile communication system and an asynchronous mobile 
communication system and provided witli a handover base station for transmitting a signal having the 
same frequency as that used in the asynchronous mobile communication system, wherein the mobile 
communication system is operated in such a way that, as a multi-mode multi-band mobile 
communication terminal having an asynchronous modem unit and a synchronous modem unit passes 
through the handover cell area from an asynchronous mobile communication network area and then 
moves into a synchronous mobile communication network area, the mobile communication terminal 
receives a signal transmitted from the handover base station, thus performing handover. 

Hereinafter, embodiments of tlie present invention vvill be described in detail wdth reference 

to the attached drawings. In the following description, "mobile communication terminals" means 

6 
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multi-mode multi-band mobile communication temiinals capable of being used in botli asynchronous 
and synchronous mobile communication systems. These mobile communication temiinals are 
classified into a tenninal capable of receiving signals from a synchronous mobile communication 
system using a synchronous modem unit during the use of service provided by an asynchronous 
5 mobile communication system, and a tenninal capable of transmitting and receiving signals to and 
from a synchronous mobile communication system using a synchronous modem unit during tlie use 
of service provided by an asynchronous mobile communication system. A detailed description 
thereof will be provided later. 

FIG, 1 is a view showing the configuration of a mobile communication network to which 

10 the present invention is applied. 

The multi-mode multi-band mobile communication terminal 10 can be selectively and 
wirelessly connected to an asynchronous mobile communication system 20 and a synchronous mobile 
communication system 30 and uses voice and data services. 

The asynchronous mobile communication system . 20 includes a node B/Radio Network 

1 5 controller (RNC) 2 1 0 composed of a node B, that is, a base starion for communicating with the mobile 
communication tenninal 10 in a wireless region and a RNC for controlling tlie node B, an 
asynchronous Mobile Switching Center (MSG) 220 connected to tlie node B/RNC 210 to perfonn call 
switching so as to provide services to the mobile communication tenninal 10, a Short Message Service 
Center (SMSC) 240 connected to the asynchronous MSG 220 through No. 7 common signaling 

20 network 230, a Service Control Point (SCP) 250, a Home Location Register (HLR) 260, a Serving 
GPRS Support Node (SGSN) 270 connected between the node B/RNC 210 and a General Packet 
Radio Service (GPRS) networic 280 to maintain the location track of tlie mobile communication 
terminal 10 and to perform access control and a secuiily ftinction, and a Gateway GPRS Support Node 
(GGSN) 290 connected to the SGSN 270 through the GPRS network 280 and connected to the No. 7 
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common signaling network 230, to support operation in conjunction with external packets through the 
Internet 40. 

Furthermore, the synclironous mobile communication system 30 includes BTS/BSC 310 
composed of a Base Transceiver System (BTS) for supporting communication with flie mobile 
5 communication tennina] 1 0 in a wireless region and a Base Station Controller (BSC) for controlling the 
BTS, a MSC 320 connected with one or more BSCs to perfonn call switching, an SMSC 340 
connected to the MSC 320 through a No. 7 common signaling network 330, an SCP 350, an HLR 360, 
a Packet Data Service Node (PDSN) 370 connected to the BSC to provide subscribers with packet data 
services, and a Data Core Network (DCN) 380 for supporting connection between the PDSN 370 and 

10 the Internet 40. 

The MSC 220 of the asynchronous mobile communication system 20 and the MSC 320 of 
the synchronous mobile communication system 30 are connected to each other via the No. 7 comnion 
signaling networks 230 and 330, and transmit and receive infomiation required for handover of the 
mobile communication temiinal 1 0. Furthermore, the HLRs 260 and 360 may be implemented using 

15 dual Slack HLRs, and store and manage subscribers' information, the usage state of supplementary 
services, etc., and provide the subscribers' infomiation according to the requests of the MSC 220 and 
320. 

In such a system environment, as a mobile communication tenminal 10, performing voice 
communication in an asynchronous mobile communication system area, moves into a synchronous 

2 0 mobile communication system area, the mobile communication terminal 1 0 detects an asynchronous 
signal transmitted from a synchronous mobile communication system 30. If the asynchronous 
signal transmitted from the synchronous mobile communication system 30 increases above a preset 
threshold value, the mobile communication temiinal starts to communicate with the synchronous 
mobile commmication system. In this case, the asynchronous signal transmitted from tlie 

25 synchronous mobile communication system 30 may be transmitted using a base station of the 
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synchronous mobile communication system placed at the boundary of the asynchronous mobile 
communication system area, or using a handover base station constructed in a handover cell that is 
additionally implemented at a boundary region between the asynchronous and synchronous mobile 
communication system areas. 
5 FIG. 2 is a view shoving the constmction of a mobile communication terminal applied to 

tlie present invention. 

As shown in FIG. 2, a multi-mode multi-band mobile communication tenninal 10 applied 
to the present invention includes an antenna 110, an asynchronous mobile communication service 
module 120, a synchronous mobile communication service module 1 30, and a common module 140. 

10 The antenna 110 is capable of simultaneously processing frequency bands for synchronous and 
asynchronous mobile communication services. 

The asynchronous module 120 includes a duplexer 121 functioning as a band pass filter for 
separately processing individual frequencies, an asynchronous radio transmission/reception unit 122 
for separating transmission/reception radio waves into preset frequency bands, an asynchronous 

15 modem unit 123 for processing tlie wireless section protocol of an asynchronous mobile 
communication system, and a vocoder 124 for performing encryption and decryption of voice 
signals. Tlie synchronous module 130 includes a duplexer 131 functioning as a band pass filter for 
separately processing individual fiiequencies, a synchronous radio transmission/reception unit 132 for 
separating transmission/reception radio waves into preset frequency bands, a synchronous modem 

20 unit 133 for processing the wireless section protocol of a synchronous mobile communication 
system, and a vocoder 1 34 for performing encryption and decryption of voice signals. 

The common module 140 includes an application processor that fiinctions as a central 
processing unit lor controlling the asynchronous modem unit 123 and the synchronous modem unit 
133, an application processor for performing a multimedia fiinction, memory, an input/output unit, 

2 5 and some other application processing units. 
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Further, in the multi-mode multi-band mobile communication tenninal 10, software used for a user 
interface, additional services, mobility management, connection/session control, resource control, and 
protocol processing is installed, thus allovsang a user to use various application services, performing 
handover, and converting protocols according to mobile communication systems. 
5 The above-described mobile communication terminals may be classified into a terminal 

capable of receiving signals fTX)m the synchronous mobile communication system during the use of 
service provided by the asynchronous mobile communication system, and a terminal capable of 
transmitting and receiving signals to and from the synchronous mobile communication system during 
tlie use of service provided by the asynchronous mobile communication system. In the case of the 

10 mobile communication tennimil capable of transmitting and receiving signals to and from the 
synchronous mobile communication system during the use of service provided by the asynchronous 
mobile communication system, the configuration ofcomponents, such as the duplexers 121 and 131, 
becomes somewliat complicated compared to the mobile communication terminal capable only of 
receiving signals. Accordingly, the components must be designed in consideration of the influence 

15 of signal interference, etc. 

In the present invention, in order to control a multi-mode multi-band mobile 
communication terminal perfomiing handover fiiom an asynchronous mobile communication system 
area to a synclirorious mobile communication system area, a signal having the same fiiequency as that 
used in the asynchronous area is transmitted to the mobile communication tenninal that moves into 

20 tlie synchronous mobile communication system area. For this operation, Uiere can be used a 
metliod of allowing a synchronous base station placed at the boundaiy of the asynchronous area to 
transmit a dummy pilot signal having the same fiiequency as an asynchronous signal, or a method of 
additionally constructing a handover cell ai-ea at the boundary region between tlie asynchronous and 
synchronous areas. 

10 
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First, with reference to FIGS. 3 to 6, a method of controlling a mobile communication 
terminal by allowing a synchronous base station placed at tlie boundary of an asynchronous area to 
transmit a dummy pilot signal is described below. 

FIG. 3 is a view showing a method of controlling a mobile communication terminal using a 
5 dummy pilot signal in a mobile communication networic in which asynchronous and synchronous 
networks coexist. 

In a single mobile communication system, "handover"* (or "handoff') means technology 
allowing a user to conmunicale without intenuption when a mobile communication terminal moves 
fit>m one cell of a mobile connmunication system to another cell tliereof. 

10 The present invention relates to a terminal conhxA method for handover of a multi-mode 

multi-band mobile communication temiinal in a network in v4iich synchronous and asynchronous 
mobile communication systems coexist. Of the cases in which the mobile communication temiinal 1 0 
moves Irom a synchronous area B to an asynchronous area A, and in which the mobile communication 
terminal 10 moves fix)m an asynchronous area A to a synchronous area B, the latter is described in 

15 detail. 

As the mobile communication tenninal 10 using the service of the asynchronous area A 
approaches the synchronous area B, the mobile communication tenninal 10 receives a dummy pilot 
signal transmitted irom a base station of the synchronous mobile communication system. Since the 
dummy pilot signal has tlie same frequency as that used in the asynchronous mobile communication 
20 system, the mobile communication tenninal 10 liaving an activated asynclironous modem unit can 
easily detect a signal transmitted from the base station of the synchronous mobile communication 
system. 

FIG. 4 is a graph showing variation in the intensity of a dummy pilot signal according to the 
mov^nent of a mobile communication terminal. 



11 
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It can be seen lliat, as Ihe mobile communication tenninal moves into the synchronous area, 
the intensity of a signal SI received fiom the asynchronous mobile cominunication system gradually 
decreases, and the intensity of a dummy pilot signal S2 received fiom the base station of the 
synchronous mobile communication system gradually increases. In this way, if the intensity of the 
5 dummy pilot signal S2 gradually increases above a preset threshold value T, the mobile communication 
tenninal turns on the synclironous modem unit to communicate with the synchronous mobile 
communication system. 

After turning on the synchronous modem unit, the mobile communication teiminal searches 
for a base station of the synchronous mobile communication system, and notifies the asynchronous 

10 mobile communication system of results of a search for the base station through the asynchronous 
modem. Thereafter, a procedure for interfacing vnih the synchronous mobile communication system 
is perfomied in response to a handover command from the asynchronous mobile communication 
system. This pixx^dure can be separated into two operations and described thereby according to llie 
type of mobile communication terminals. That is, mobile communication terminals to perfomi 

15 handover can be differently controlled depending on whether a mobile communication terminal is a 
terminal capable of receiving signals from the synchronous mobile communication system during the 
use of service provided by the asynchronous mobile communication system, or a tenninal capable of 
transmitting and receiving signals to and from the synchronous mobile communication system during 
the use of service provided by the asynchronous mobile commuiiication system. 

20 FIG. 5 is a flowchart of a method of controlling a mobile communication tenninal according 

to a liist embodiment of the present invention, which shows a metliod of controlling a mobile 
communication terminal using a dummy pilot signal in the case where the mobile communication 
tenninal can receive signals from a synchronous mobile communication system during the use of 
service provided by an asynchronous mobile communication system. 



12 
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As the mobile cx)mmunication terminal, using service provided by the asynchronous mobile 

communication system, moves into a synchronous area, the asynchronous modem unit of the mobile 

communication terminal receives a dummy pilot signal from the synchronous mobile communication 

system at step S 1 00. In this case, since the dummy pilot signal has the same frequency as the signal 

5 used in the asynchronous mobile communication system, the asynchronous modem unit of the mobile 

communication tenrdnal can easily detect the dummy pilot signal. 

The asynchronous modem unit of the mobile communication terminal, having received the 

dummy pilot signal, transmits a message requesting the driving of a synchronous modem to the 

synchronous modem unit at step SI 02. Accordingly, the synchronous modem unit perfonns an 

1 0 initialization procedure for the synchronous modem, and prepares to search for a pilot channel of the 

synchronous mobile communication system at step SI 04. After the synchronous modem unit 

searches for the pilot channel of the synchronous mobile communication system at step SI 06, the 

synchronous modem unit notifies the asynchronous modem unit of results of a search for the pilot 

channel, that is, search results for a cell of the synchronous mobile communication system in which to 

1 5 perform handover, at step S 1 08. 

Accordingly, the asynchronous modem unit transmits the search results for the cell of the 

syncluonous mobile communication system to the asynchronous mobile communication system at step 

SI 10. The asynchronous mobile communication system, having received the cell search results, 

determines whether to perfbnn handover and determine a cell in v\4iich to perform the handover on the 

20 basis of the cell search results. Tn the meantime, the synchronous modem unit searches for a 

synchronous chajinel of the synchronous mobile communication system at step SI 12, and changes to 

an idle state at step SI 14. 

Thereafter, the asynchronous mobile communication system commands the asynchronous 

modem unit of tlie mobile communication terminal to perform handover at step SI 16, and the 

2 5 asynchronous modem unit transmits a channel assignment message to the synchronous modem unit at 

13 
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Step S 1 1 8. In this case, Ihe channel assignment message includes parameters nxjuired to change the 

synchronous modem unit from an idle state to a traflic state. 

After receiving the channel assignment message, the synchronous modem unit switches the 

vocoder and turns ofl'the asynchronous modem unit at step S120, and changes to the traffic state at step 

5 SI 22. Next, the synchronous modem unit transmits reverse trafiBc signal to synchronize with the 

synchronous mobile communication system, at step SI 24, and notifies the base station of the 

synchronous mobile communication system tliat the handover has been completed at step S 1 26. 

The mobile communication terminal applied to this embodiment is capable only of receiving 

signals fix)m the synchronous mobile communication system during the use of service provided by the 

1 0 asynchronous mobile communication system. Therefore, the synchronous modem unit must transmit 

reverse traffic signal after the asynchronous modem unit is tumed off. 

FIG. 6 is a flowchart of a method of controlling a mobile communication tenninal according 

to a second embodiment of the present invention, whicli shows a method of controlling a mobile 

communication tenninal using a dununy pilot signal in the case where the mobile communication 

15 tenninal can transmit and receive signals to and fix)m the synchronous mobile communication system 

during the use of service provided by the asynchronous mobile communication system. 

In this embodiment, procedures starting from a procedure of allowing the asynchronous 

modem unit to receive the dummy pilot signal and driving the synchronous modem unit to a procedure 

of allowing the asynchronous mobile communication system to transmit a handover command to tlie 

20 asynchronous modem unit and allowing the asynchronous modem unit to transmit a channel 

assignment message to the synchronous modem unit are the same as in the case of the mobile 

communication terminal control method described in FIG. 5. 

That is, as the mobile communication temiinal using the service provided by the 

asynchronous mobile communication system moves into a synchronous area, the asynchronous 

25 modem unit of the mobile communication terminal receives a dummy pilot signal irom the 

14 
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synchronous mobile commiinicalion system at step S200, and requests the synchronous modem unit to 
drive a synchronous modem at step S202. 

Accordingly, the synchronous modem unit perfomis an initialization procedure for the 
synchronous modem and prepares to search for a pilot channel of the synchronous mobile 
communication system at step S204, searches for the pilot channel of the synchronous mobile 
communication system at step S206, and notifies the asynchronous modem unit of results of a search 
for a cell of the synchronous mobile communication system in which to perfonn the handover at step 
S208. 

Thereafter, as the asynchronous modem unit transmits the search results for the cell of the 
synchronous mobile communication system to tlie asynchronous mobile communication system at stqp 
S210, the asynchronous mobile communication system detemiines whether to perfomi handover and 
detemiine a cell in which to perfonn tlie handover on tlie basis of the cell search results. In the 
meantime, the synchronous modem unit searches for a synchronous channel of the ^chronous mobile 
communication system at step S212, and changes to an idle state at step S214. If the asynchronoas 
mobile communication system commands the asynchronous modem unit to perform handover at step 
S216, the asynchronous modem unit transmits a channel assignment message to the synchronous 
modem unit at step S2 1 8. 

Next, the synchronous modem unit changes to a traffic state at step 8220,- and transmits 
reveree traffic signal to synchronize with die synchronous mobile communication system at step S222. 
Next, tlie synchronous modem unit notifies the base station of the synchronous mobile communication 
system tliat the handover has been completed at step S224, switches the vocoder and turns oflf tlie 
asynchronous modem at step S226. 

Tlie mobile communication terminal applied to this embodiment has the function of 

transmitting signals to the synchronous mobile communication system during the use of service 

provided by tiie asynchronous mobile communication system. Therefore, the mobile communication 

15 
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1 

j. terminal must transmit reverse traflSc signal to the synchronous mobile communication system before 

the asynchronous modem unit is turned off, thus synchronizing with the synchronous mobile 
communication system. Further, the mobile communication temiinal can provide service improved 
over the mobile communication tmninal capable only of receiving signals fiom the synchronous 
5 mobile communication system during the use of the asynchronous mobile communication service. 
That is, since the mobile communication temninal capable only of receiving signals fiom the 
synchronous mobile communication system during the use of the asynchronous mobile communication 
service synchronizes with the synchronous mobile communication system after turning olF the 
asynchronous modem unit, the time during which the synchronization is perfbmned is a mute interval, 

10 thus deteriorating sound quality. In contra.st, since the mobile communication temiinal capable of 
transmitting and receiving signals to and fiom the synchronous mobile communication system during 
the use of the asynchronous mobile communication service turns off tiie asynchronous modem after 
synchronizing with the synchronous mobile communication system, a mute interval is rarely generated. 
Next, with reference to FIGS. 7 to FIG. 9, a method of constnicting a handover cell at the boundaiy 

1 5 region between asynchronous and synchronoas areas and controlling a.mobile communication terminal 
using the handover cell is described. 

For this embodiment, a handover cell area C must be additionally constmcted at the boundary 
region between an asynchronous area A and a synchronous area B, and tlie handover cell includes a 
handover base station 410. The handover base station 410 transmits a signal, indicating that the 

20 mobile communication terminal is currently located in tiie handover cell, to another mobile 
communication terminal located at the handover cell area This signal includes system infomiation, 
and is transmitted at the same frequency as that used in the asynchronous mobile communication 
system. 

Such a system infomiation transmission signal includes specific scramble codes to distinguish 

25 different .cells (an asynchronous cell and a synchronous cell) from each other. Preferably, 512 

16 
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scramble codes are used. Further, the length of the liandover cell area, tliat is, the distance between the 
boundaries of the asynchronous and synchronous areas, is preferably calculated and constructed by the 
following Equation [1 ] in consideration of the moving speed of the mobile communication temiinal, 

5 In this case, Shoceu is tlie size of the cell, tliat is, the distance between the asynchronous and 

synchronous areas, Vms is the moving speed of the mobile communication terminal, and Thq is the time 
required for handover, which can be set to, for example, 1 0 to 20 seconds. 

In this system environment, as tlie mobile communication terminal 10 in the asynchronous 
mobile communication system area moves into tlie synchronoas mobile communication system area, 
10 the mobile communication terminal 10 receives a signal transmitted from the handover base station in 
tlie handover cell area and drives the synchronous modem unit according to the signal. In addition, the 
mobile a)mmunication terminal 10 requests the as>'nchronous mobile communication system to 
perfonm handover, thus interfacing with the synchronous mobile communication system. 

Furthermore, the handover cell accepts calls only with respect to mobile communication 
15 terminals perfonning handover fix)m the asynchronous network to the synclironous networic, restricts 
outgoing and incoming calls to and from the asynchronous mobile communication system and accepts 
outgoing and incoming calls to and fiiom the synchronous mobile communication system within the 
handover cell, thus preventing speech quality from deteriorating. 

FIG. 7 is a view showing a method of controlling a mobile communication terminal using a 
20 liandover cell in a mobile communication network in which asynchronous and synchronous netwoiics 
coexist. 

As the mobile communication temiinal 1 0 using a service of an asynchronous area A moves 
into a synchronous area B, the mobile communication temiinal 10 receives a signal transmitted from a 
handover cell area C. The signal transmitted from tlie base station BTShq 41 0 of the handover cell 
25 area C includes system infomiation indicating that the mobile communication temiinal 10 is currently 
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located in the handover cell area C. The mobile communication terminal, having received the signal, 
requests the asynchronous mobile communication system 20 to perform handover while driving the 
synchronous modem unit. The asynchronous mobile communication system 20 having received the 
handover request must transmit handover command . 

As described above, the asynchronous mobile communication system 20 unconditionally 
commands the handover in response to the request from the mobile communication tenninal 10, thus 
preventing a ping-pong phenomenon from occurring at the boundary region between the asynchronous 
and synchronous networks. Ping-pong means a phenomenon in which, as the intensity of power 
frequently varies at the boundary region between cells, handover is repeatedly perfonned. 

The mobile communication terminal 10 switches a modem and a vocoder and performs 
handover together with the synchronous mobile communication system 30 in response to the handover 
command fix)m the asynchronous mobile communication system 20. The process of switching the 
modem and the vocoder can be performed after the handover with the synchronous mobile 
communication system 30 has been completed according to the type of mobile communication 
temiinal 10 (in the case of a mobile communication terminal capable of transmitting and receiving 
signals to and from the synchronous mobile communication system during the use of the asynchronous 
mobile communication service). 

FIG. 8 is a flowchart of a method of controlling a mobile communication temiinal according 
to a third embodiment of the present invention, which shows a method of controlling a mobile 
communication temiinal using a handover cell in the case where the mobile communication terminal is 
capable only of receiving signals from a synchronous mobile communication system during the use of 
service provided by an asynchronous mobile communication system. 

As tlie mobile communication temiinal using tlie service provided by the asynchronous 

mobile communication system moves from an asynchronous area to a synchronous area through the 

handover cell area, the asynchronous modem unit of the mobile communication temiinal receives a 
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• message, including system infonnalion indicating that the mobile communication tenninal is cumently 
located in the handover cell area, fiom the base station in the handover cell area at step S300. In this 
case, the signal including the system information uses the same frequency as that used in the 
asynchronous mobile communication system. 
5 The asynchronous modem unit of the mobile communication temiinal having received the 

system infomiation from the base station in the handover cell area transmits a message requesting the 
driving of a synchronous modem to the synchronous modem unit at step S302, and transmits a message 
requesting handover to the asynchronous mobile communication system at step S304. The 
synchronous modem unit of the mobile communication temVinal performs an initialization procedure 
10 for the synchronous modem, prepares to search for a pilot cliannel of the synchronous mobile 
communication system at step 8306, searches for the pilot channel and a synchronous cliannel of the 
synchronous mobile communication system at steps S308 and S3 1 0, and changes to an idle state at step 
S3 12. 

Thereafter, tlie asynchronous modem unit receives a handover command from the 

15 asynchronous mobile communication system at step S3 14, and transmits a channel assignment 

message to the synchronous modem unit at step S3 16. In this case, the channel assignment message 

includes parameters required to cliange the synchronous modem unit from an idle state to a traffic state. 

After receiving the channel assignment message, the synchronous modem unit turns off the 

asynchronous modem unit, and switches the vocoder by turning off an asynchronous vocoder and 

2 0 driving a synchronous vocoder at step S3 1 8. The synchronous modem unit changes lo a traffic state at 

step S320. Next, the synchronous modem unit Iransnruts reverse traffic signal to synchronize with the 

synchronous mobile communication system at step S322, and notifies the base station of the 

synclironoLis mobile communication system that tlie handover has been completed at step S324. 

The mobile communication terminal applied to this embodiment is a temninal capable only of 

25 receiving signals from the synchronous mobile communication system during the use of service 
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provided by the asynchronous mobile communication system. Therelbre, the synchronous modem 
unit must transmit reverse traffic signal after the assynchronous modem unit is turned off. 

FIG. 9 is a method of controlling a mobile communication temiinal according to a fourth 
embodiment of the present invention, which shows a metliod of controlling a mobile communication 
terminal using a handover cell in the case wherc the mobile communication terminal is capable of 
transmitting and receiving signals to and from a synchronous mobile communication system during the 
use of service provided by an asynchronous mobile commujiication system. 

In this embodiment, the process of allowing tlie asynchronous modem unit to obtain system 
infonnation from the base station in a handover cell area, transmit a synclironous modem unit driving 
command, transmit a handover command to the asynchronous mobile communication system and 
receive a handover command irom the asynchronous mobile communication system when the 
synchronous modem unit is driven, and allowing the asynchronous modem unit to transmit a channel 
assignment message, is the same as that of FIG. 8. 

That is, as the mobile communication tenninal using service provided by tlie asynchronous 
mobile communication system moves into a synchronous area through tiie handover cell area, tiie 
asynchronous modem unit of the mobile communication terminal obtains system information Irom the 
base station in tiie liandover cell area at step S400. The asynchronous modem unit inquests the 
synchronous modem unit to drive a synchronous modem at step S402, and requests the asynchronous 
mobile communication system to perform handover at step S404. In this case, the signal including the 
system information uses the same frequency as that used in the asynchronous mobile communication 
system. 

Accordingly, the synchronous modem unit performs an initialization procedure for the 

synchronous modem and prepares to search for a pilot channel of the synchronous mobile 

communication system at step S406, searches for the pilot channel and a synchronous channel of the 

synchronous mobile communication system at steps S408 and S410, and changes to an idle state at step 
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S412. Thereafter, if the asynchronous mobile communication system commands the asynchronous 
modem unit to perform handover at step S414, the asynchronous modem unit transmits a channel 
assignment message to the synchronous modem unit at step S41 6. 

Next, tlie synchronous modem unit changes to a traflic state at step S418, and transmits 
5 reverse traffic signal to synchronize with the synchronous mobile communication system at step S420. 
'^fhen, the synchronous modem unit notifies the base station of tlie synchronous mobile communication 
system that tlie handover has been completed at step S422, turns off the asynchronous modem, and 
switches the vocoder by turning oiT the asynchronous vocoder and driving tlie synchronous vocoder at 
stepS424. 

10 Since the mobile communication terminal applied to this embodiment has the function of 

transmitting signals to the synchronous mobile communication system during tiie use of service 
provided by tiie asynchronous mobile communication system, the mobile communication terminal 
transmits the reverse traffic signal to tiie synchronous mobile communication system before tiie 
asynclironous modem unit is turned off, tiiiis synchronizing witii tiie synchronous mobile 

15 communication system. '^This embodiment can provide service improved over the mobile 
communication temninal capable only of receiving signals from the synchronous mobile 
communication system during tiie use of tiie asynchronous mobile communication service. That is, 
since tiie mobile communication terminal capable of receiving signals from the synchronous mobile 
communication system during the use of tiie asynchronous mobile communication service 

20 synchronizes witii tiie synchronous mobile communication system after turning off tiie asynchronous 

modem unit, tiie time during which synchronization is performed is a mute interval, tiius deteriorating 

sound quality. In contrast, since tiie mobile communication temiinal capable of transmitting and 

receiving signals to and from tiie synchronous mobile communication system during tiie use of tiie 

asynchronous mobile communication service turns off tiie asynchronous modem after synchronizing 

2 5 witii tiie synchronous mobile communication system, a mute interval is rarely generated. 
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As described above, those skilled in the art will appreciate that the present invention can be 
implemented with other embodiments without changing Uie technical spirit or essential features thereof 
llierefore, the above-described embodiments should be appreciated as ha\dng been disclosed for 
illustrative piuposes and are not restrictive, lliose skilled in the art will appreciate that the scope of the 
present invention is defined by the accompanying claims rather than the above detailed description, and 
various modifications, additions and substitutions, derived fiiom the meaning and scope of the claims 
and equivalent concepts tliercof, belong to the scope of the present invention. 

Industrial Applicability 

As described above, the present invention facilitates a search for a cell of a synchronous 
mobile communication system and the activation of a synchronous modem unit using a dummy pilot 
signal in a mobile communication network in which asynchronous and synchronous mobile 
communication systems coexist, so that the intenuption of communication can be prevented at the lime 
of handover, and continuous service can be provided, thus improving a service quality. 

Further, the present invention can construct a handover cell area having a preset size at the 
boundary region between asynchronous and synchronous areas, and perfonns handover by activating 
tlie synchronous modem unit using a system infonnation message that has been received fiom a base 
station in the handover cell area when the mobile communication terminal enters the handover cell area, 
thus enabling the mobile communication temiinal to have a temporal margin sufficient to move fiom 
the asynchronous area to the synchronous area. 

As described above, the mobile communication tenninal performs handover with a sufficient 
temporal margin wliile moving from the asynchronous area to the synchronous area, thus preventing 
the occurrence of a phenomenon in which an asynchronous modem is turned off before a synchronous 
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modem is driven, or a phenomenon in which synchronous and asynchronous modems are 
simultaneously driven and battery power is unnecessarily consumed. 
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